In their native habitat, 30 to 50% of African green monkeys have antibodies reactive to simian immunodeficiency virus (SIV) (10, 14) , a retrovirus related to human immunodeficiency virus (HIV). One of the recently obtained authentic isolates of SIV from African green monkeys (5, 14) has been sequenced (7). Here we describe remarkable genetic diversity among SIVagm isolates and its implications for the history and evolution of primate lentiviruses.
Total cellular DNA was isolated from chronically infected Molt4 clone 8 (M4C18) cells, digested with the restriction endonuclease BamHI, and cloned into the lambda bacteriophage vector EMBL3 at the BamHI site. For SIVagm385 screening, a cloned 7.0-kilobase BamHI fragment of SIVmacl42 was used as a probe under low-stringency conditions of hybridization (25% formamide and 6x SSC [lx SSC is 0.15 NaCl plus 0.015 sodium citrate], 42°C) and washing (2x SSC, 50°C). One of the molecular clones, designated X385-8, was infectious upon transfection of DNA into M4C18 cells. The cloned 9.2-kilobase BamHI fragment of SIVagm385 was used as a probe for SIVagm266 screening. Low-stringency hybridization and washing conditions were again necessary because of weak cross-hybridization of the SIVagm385 cloned DNA to SIVagm266 Hirt supernatant DNA of infected M4C18 cells. One of the SIVagm266 molecular clones, designated X266-12A, was also infectious upon transfection of DNA into M4C18 cells. Restriction enzyme maps of the infectious, cloned SIVagm DNAs were generated by double and triple enzyme digestions and Southern blot analysis with various cloned viral DNA probes (Fig. 1) .
Inspection of the restriction enzyme maps revealed conservation of a NarI site in all the primate lentiviruses analyzed to date (2, 6, 7, 9, 12, 15, 17 2 ) and of other primate lentiviruses ( Table 1 ). The amino acid sequences compared are at the carboxy terminus of the reverse transcriptase polypeptide (7) of the pol gene, which is generally the most conserved protein among retroviruses and is often used to evaluate the degree of relatedness among retroviruses (3, 8) . By comparison of pol amino acids in viruses that have previously been sequenced (HIV-1, HIV-2, SIVmac, and SIVagm Tyol), we have found that the degree of relatedness in this region of pol closely reflects that of the entire pol gene (Table 1) (2, 7, 9, 19 Fig. 2. identity in the entire pol amino acid sequence (1) , while the same stretch of 100 amino acids used for comparison in Table 1 exhibits 91% sequence conservation between LAVBRU and LAVMAL. The extensive diversity in these SIVagm isolates is even more surprising when one considers that they were all derived from green monkeys originating in Kenya. Green monkeys inhabit essentially all of sub-Saharan Africa, and nothing is known yet about SIVagm isolates from other geographic regions; future work must focus on the genetic composition of geographically dispersed isolates. The diversity observed in the SIVagm isolates analyzed to date suggests that SIV has been present in the green monkey population for a long time. Recombination with endogenous sequences apparently does not contribute to SIVagm diversity, since we have not detected hybridization of the SIVagm probe to DNA from seronegative green monkey. Precise quantitation of the genetic relatedness of divergent SIVagm isolates is needed if we are to understand the history and evolution of the primate lentiviruses. This extensive diversity justifies a continued search for isolates more closely related to HIV-1 and HIV-2; the discovery of SIVagm isolates much more closely related to HIV-1 and HIV-2 would provide evidence for cross-species transmission between green monkeys and humans as the origin of human acquired immunedeficiency syndrome viruses.
